cDNA and gene sequence of Manduca sexta arylphorin, an aromatic amino acid-rich larval serum protein. Homology to arthropod hemocyanins.
The serum (storage) proteins produced by insect larvae at the end of the feeding cycle are hexameric blood proteins with one or more type of subunits. The cDNA and gene structure of the aromatic amino acid-rich larval serum protein arylphorin from the tobacco hornworm, Manduca sexta, has been determined. In M. sexta arylphorin there are two subunits alpha and beta, which have 686 and 687 amino acids, respectively, and whose amino acid sequences are 68% identical. The two genes, separated by 7.1 kilobases of chromosomal DNA, are transcribed in the same direction. Based on the alignment of the amino acid sequence, the rate of nucleotide substitution between the two coding regions predicts that the two genes diverged about 100 million years ago. Both genes contain 5 exons and the upstream region contains a sequence, TGATAAA, which is similar to a sequence found in all other storage protein genes for which information is available. When the National Biomedical Research Foundation protein sequence data base was searched, it was found that the arylphorin subunits showed significant similarity to the arthropod hemocyanins, which are hexameric oxygen-carrying proteins. Based on the alignment of the sequence of M. sexta arylphorin and the hemocyanin from the spiny lobster (Panulirus interruptus), for which a 3.2 A structure has been determined, it was observed that the highest concentration of conserved residues were found in those regions of the sequence which are involved in subunit interactions in the hexameric protein. It is suggested that the insect storage proteins and the arthropod hemocyanins have evolved from a common ancestor.